Adherence of polymorphonuclear leucocytes (PMN) to vascular endothelium is an early event in the acute inflammatory response and may be examined in vitro by measuring the adherence of PMN to nylon fibre.' PMN from patients with various chronic inflammatory conditions,2 including inflammatory bowel disease,5 exhibit high adherence values, and this feature may be a useful indicator of acute episodes.
The causes of enhanced PMN adherence in inflammatory bowel disease, however, are largely unknown. Humoral substances have been implicated5 and these may be acute phase proteins. Alternatively, high adhesiveness may be due to qualitative or quantitative disturbances6 of circulating PMN.
In this study PMN adherence to nylon fibre in Crohn's disease and ulcerative proctocolitis was examined and results were compared with changes of circulating PMN, C reactive protein (CRP) concentration, erythrocyte sedimentation rates (ESR), and clinical assessment of disease activity. Crohn's disease is often complicated by malnutrition7 and zinc deficiency,'°" the effects of which on PMN adherence are also unknown. Accordingly, these factors were examined in patients with Crohn's disease or with ulcerative proctocolitis. A further group of patients with anorexia nervosa was studied to assess the effect of malnutrition on PMN adherence.
Accepted for publication 16 September 1987 It was anticipated that changes in PMN adherence might relate to features of an acute phase response or to the severity ofinflammatory bowel disease, or both.
Patients and methods
All subjects fasted overnight and blood samples were taken between 08.00 and 11.00 am the following morning. Twenty five healthy subjects with a median age of 35 (range 21-67) years (14 Twelve patients (six men) had ulcerative proctocolitis (median age 42, range 22-62 years). Of these, three had severe, one moderate to severe, five moderate, and one mild disease, and two were in remission, assessed by the method of Truelove and Witts.'3 Three patients were receiving no treatment; 242 Cason, Ainley, Wolstencroft, Thompson incubated at 37°C for 10 minutes. The needle was removed to avoid subjecting the cells to shear forces and the blood expelled. Adherence was estimated by comparison of total and differential leucocyte counts before and after incubation. Results are expressed as the percentage of PMN retained in the-column (mean of triplicate estimates).
PMN populations were assessed morphologically by determining the average number of nuclear lobes in each cell from counts of 100 cells in blood smears. These were prepared by staining with Leishman's solution (0-3% w/v in methanol; Gurr) for 20-40 minutes at room temperature, washing in tap water, and drying in air. Stained smears were examined by oil-immersion microscopy at x 1600 magnification.
Data were compared by Wilcoxon's rank sum test (PMN numbers, subpopulations, and adherence to nylon fibre) and, for the correlation of PMN numbers, CRP concentrations and erythrocyte sedimentation rates to adherence values, by least squares linear regression analysis.
Results
All eight patients with anorexia nervosa, none of 12 with proctocolitis, 10 of 21 with Crohn's disease, and one of 18 healthy subjects were malnourished (below 90% of desirable body weight). Median plasma zinc concentrations were slightly lower for patients with proctocolitis or those with Crohn's disease compared with healthy subjects or those with anorexia nervosa; these differences were not significant (table 2). One of nine healthy subjects, two of I1 with proctocolitis, 12 of 23 with Crohn's disease, but none of the anorexia nervosa patients had detectable CRP (table 2) . Nineteen of 26 patients with Crohn's disease and five of 14 with proctocolitis had ESR values in excess of the maximum detected for the healthy subjects (16 mm/ hour) (table 2) .
Circulating PMN numbers were significantly higher for those patients with Crohn's (p < 0-01) disease and for those with proctocolitis (p < 0 01), but slightly reduced in those with anorexia nervosa (p > 01), compared with healthy subjects (fig Ia) . The numbers of nuclear segments ofPMN were slightly lower for all patient groups compared with those of healthy subjects, but these differences were small (fig Ib) .
Median PMN adherence was significantly greater for patients with Crohn's disease (p < 0-01) and those with proctocolitis (p < 0 05), but lower in those with anorexia nervosa, compared with that of healthy subjects (fig 2) . Fourteen of 25 with Crohn's disease and two of 10 with proctocolitis had adherence values in excess of the maximum value (77% PMN adherent) for healthy subjects. The data for these 14 patients with Crohn's disease were therefore analysed further. 
there is a pronounced migration of PMN to affected regions.'6 A raised adherence may facilitate the margination and migration of PMN to the base of ulcers in Crohn's disease and the mucosa in proctocolitis.'7 High adherence has sometimes been associated with chemotactic unresponsiveness'8; the present results may alternatively explain the overall paucity of PMN in the gut wall of Crohn's diseaseapart from at sites of ulceration.'9 Such a failure of the PMN response might account for the incomplete removal of any putative antigenic material and predispose to granuloma formation. 20 The adhesiveness of PMN to nylon fibre is often comparable with their adhesiveness to cultured endothelial cells.2' The adhesiveness to endothelial cells, however, may be influenced by other factors such as the elaboration of mediators from both cell types. Other aspects of inflammatory bowel disease may affect PMN adhesiveness, but neither drug treatment nor zinc depletion explained the present results. Interestingly, malnourished patients with Crohn's disease tended to have slightly greater adherence values than those who were nonnally nourished, yet those with anorexia had reduced values. This disparity may be due to the differing types of malnutrition in these two conditions, or may reflect an association between malnutrition and severe or prolonged Crohn's disease. Although low plasma zinc concentrations may occur in Crohn's disease,`' 1' true tissue zinc deficiency is unusual (CC Ainley, J Cason, and RPH Thompson, unpublished observations). The low plasma zinc concentrations in some patients with Crohn's disease probably reflect the cumulative effects of low albumin concentrations and acute phase changes rather than being a true deficiency.
Several of the present observations (PMN leucocytosis; detectable plasma CRP; low zinc concentrations) may be due to the biological activities of interleukin-1 (IL-1). Indeed, mononuclear cells from some patients with Crohn's disease and also, but less commonly, from patients with proctocolitis, release an IL-1 activity (lymphocyte activating factor) without exogenous stimulation in vitro.39`' This is perhaps caused by endotoxinaemia, which is often associated with active disease. 4' In conclusion, PMN adhesiveness to nylon fibre is high in many patients with inflammatory bowel disease, particularly those with Crohn's disease. This abnormality was not explained by differences of circulating PMN populations, and was not related to CRP concentration, ESR values, drug regimen, malnutrition, zinc depletion, or disease severity.
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